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ABSTRACT

Potato, originated in the area of contemporary Peru and Bolivia, identified more
specifically in the research published by David Spooner in 2005 as an area of southern
Peru, just north of Lake Titicaca. The potato was introduced to europe around 1700, and
subsequently by european mariners to territories and ports throughout the world.
Recently, potato is grown in about 125 countries throughout the world and they
continue to be valued for their durability and the fact that they are nutrient rich. There
are hundreds of potato varieties planted around the world today. The seven main potato
types that consumers most often see at the store today are Russets, Reds, Whites,
Yellows, Purples, Fingerlings, and Petites.

This study can be utilized for a multi-use mini potato breeding, cultivation methods,
and promoting its industrialization.

Firstly, new varieties of potatoes were selected for the region adaptability test in three
regions of Pyeongchang, Hoengseong, Gangneung. The germplasms of 4 clones were
screened at the first test in 2010, and disease and quality evaluations were continued.
The selections were continued in the replicated trials for three years. As a result,
GWP01-001 was selected, named Saeal and filed to Korea Seed & Varieties Services for
registration in 2012. Saeal is an semi-early maturing potato variety suitable for table
stock and processing. It has round tuber shape and white skinned light yellow flesh.
The field demonstration test of Saeal variety results ease of handling bulk, consumer
preferences and yield appeared to be satisfactory. The emergence rates were above 95%,
and the yield were sufficient in three provinces in summer cultivation.

Secondly, this study was conducted to determine optimum plant density and

fertilization, for increased mini-tuber yield of GWP01-001. The yield of mini-tuber were




significantly increased at the planting density of 75x15 and 75x20cm and at standard
ratio of fertilizer. Therefore, "75x20cm" and N-P-K-farmyard manure(15-18-12-1,500kg/10a)
were considered to be the proper cropping system for the productivity of mini-tuber and
the safety of cultivation. Physiology age appeared to be a very important factor in
determining quality of seed potatoes. Also we investigated the effect of durations in
light pre-sprouting (LPS) on the growth and tuber yield of GWP01-001. The emergence
ratio was higher in the longer duration treatment of LPS, but the differences in the later
days after planting were not significant in growth, yield and quality.

Thirdly, the study of the various processing methods for promoting industrialization of
mini potato. Molting time, peeling rate and losses rate, in order to establish the
processing system of GWP01-001 was investigated. And we investigated the change in
quality of the retention period after processing of potato. The temperature and
processing time were to investigate the effect on the textural properties of the steamed
potato. The optimal manufacturing conditions through sensory evaluation using Response
Surface Methodology has been established for Seasoned potatoes.

The steamed potato retort was possible to store for more than six months at room
temperature. By utilizing the previous results, we filed a patent application as a method

for producing retort of steamed potatoes.

1. 34SH

A A AAHeR Az 39 E ool AAHIL JoH, AREF, S, d, A o
o8 AAACR ol At AEoly. 53] 2 e FFE 9 AR 109 &
e By Ao mid 7141989 124.6kg—2009'd 81.3kg)dtal 1o}, 7Habe] AwlEe
1990t FHHEE 8~10kgB =2 F7o] W Jth 1 o)fe LMIAES] AF v
go] ke B SA4F AANFE AAE R A AS A5 Wi B e F3
RS HA FASAT dAFes s AL JE Aotk aHu A FAHA
J A% mAA A AuE AL HT 2~3dS FUIE Fto] wEEHI e, 1o
fre A 70l wEd Aibabse] A dAs] gEoln, A2 501 FAF 2
< 145 AER AEH7] gEolth wekd ZA AR goly oAl % #3714
o] T A8 A dRs JFE AR dEdDeAe] AVHAN TMEE K
BEEFC] AlFT Ao dFHAh 3 dvbErte] A EF S =YEQ I dAF
Fol A8AAY B5%E HAFsta e, 7HEd JE FAZE dAE I8 A, ZdA
zZeto] g WEAAE A FYsta Aok A2 L& F FTAC s AN =3 2
A A FHE dAsTdE A 49 A FEFT Y AR GSIE g5 e Byt

webd, SWAE 24E AT BEE F29 AAEFT NEE SHYFY & S 2
e EAdste mE vt Fadide AFF Mde] st HAE 2HE, HE
2E § UEE gEd 29 vURAES SAsLA stk Al Yz Abel] Aget

514 & M. A@HAT7AD



2. Mz L gy

<AAFHA : vy SAAF AL € XAR AL
(}\]‘Eé 1) ;qoﬂz% 0/\]64

ARA P Z2EE 30m) 2 13k 390m), (S 630m) 3A ol FaEH,
< B AMAE, B3 2 F4e A5 AMIP A F54d XHHH Ak 17182 7
9E 4L vtk Zhzh 39 20~259, 49 20~259, 49 23~27Y, UL T
5 1109)2 394t =4 Az A9l (75~80) x 25cm {FA o= uE
st SANdS HA, TFABFHN-POs-KO = 15-18-12 kg/10a) A&, HHE 10aT
Rk AT v A= G 3RkE o7 Sy A5 B UEEE, FERAL

= [e]
£ B2AEH AT 2R E3hd AAlsken:

o
o,
—~~
[0

R L B ES I I E B R
A YARFS fste] 2Augel oF T NEAE F42 3k] 47
e olgF ABATE APAS 2YRA WAL 4HL 1/2MS 43S, MS+30,

1/2MS+155, MS+15S& 3}o] 2000Lux, 23C2] 7401 H 1¥ 16278 F st A%
A ME 6T & =719 AH 55 ZASHAT

(A3 3) MUZAA §4A% AFLASTAE

FARA AFFT 271EF e st HF AddE vyia A01-00150 £, A
A B S w2 Ade Fua AT B FANA 38 29¢, 427 9F o, 74
1797 8¢ 20¢9] FF3Ath XA AR EATZAIE F3te] AAEATh
(A3 4) 8 AEA AFE A ddvx 71

HFAQD wyzFAre] AR LS fste]l Fd A Aol EFAE ez Thd
01-00125 7HAx A1 FHSAT. EFAEL Fle 158, oRztoe 25802 243}
R pHE 5602 ZH3I}QATY xEFS Ful2 39t ECE 05, 1.0, 1.5, 20 43 g=
FAG AL 349 5L s AR AsEARE Y T o60dA, A F 704 =
%, AT, 98T 55 TAEIRH

<A2AFEZA MU ZA SAAS AviE FHAE>
ANE 1) FBAT AARErt A9 FE D FHA) X I

Autdl vy Zixle= 20009 s 218 WA F2 42191 HellenaxBatoche A% Batoche
g AuFe ATl AHAFA01-0015) R 1E¢ SAE FEAE HF g2 54
Zka Qo ol g S| s Ay FHES 95t 10aT N-P0s-K,O-F H| (Al i)=

Al
Al

o\l



15-18-12-1,500kgs A& 7|HIZ A& 3 F o]FFH S 75cm=E st 54 PE B&F
o AAAYE 10, 15, 20, 25cm 5 4XEE Fo| FEAY] 2 ARF
s AlFT Wi AE Gy ko St Y EYRAR S B FF
A AP AF A E O Fote] AASHATE

N
S
_
o
i

lI
ol
.ot
==
fd
w
S
g
_&L_ll
051'

3 2 (600m) | A]
15 %é_’ o A 9”*—740}‘5 0}04 = = t’a‘@‘XHHH Q1 75x20cm

] ( -PzO5—K20 71] _,__15 18-12-1 500kg /103)/ HH EO]:/\] H](N—PzOs—KzO—ﬁ] *‘_r_‘—30-18—12—1,500kg/ 10a)
4425 Foy ke o7 x5l

(M8 3) PlUgA A e 9 AYPE L A 8
193 AHAA ol AEE ANE2 dhel 20 AAWE B ANF HEAH

F35tRth AALEE 75x10, 75x15, 75%x20, 75%x25cm 5 o
2 W, 1237 2 wEZAY] 5 35S Fo 5 1242E Fo A7) ¢ HESH
:i

o 542 zAea

=<

(18 4) AT 5327 75
BAAN Y AGUF e RES A FRAY Aol 28 B 544 el
o _

= [S] \=!
oH% A=ES FAE3 Astd FF F 90, 100, 110, 1209 A27& £F FE7|s &
&3t AA FA7IE skt

(A4 5) MYz F4AF Helrzk 7+

Z€01-0015 0] A FHoprZkE 27] flste] wF A7) 349 259 V|Eo® &% A7zt
(0, 10, 20, 30¥9)E 2 A3t HFaoA 242 FAE &7 15~20CE FASHAEA =f

S4 GRS ] BL Ron 43 HoLE ANHAG. YA D 22ANE FEH2
AESHAT,

>
i)

(

4 6) MIUBA FAAT EEANY AZ
FE 29 % Jgﬂizn A A SHEANE TG G AGAN Qojx
AALE 75x20cm, ARIGFEN7IE) 15kg/10aS 7]1E 02 45(200m ©]3h), 51/\*(200~400m), 3
400m o]3)el 4 4&171% 109 2702 Acg 34710 sl EFANY g

>

< HEIATH

<A3AFE-FHA : vYZAA AH3E AT THEl 8D T>

(/\]ﬁ% 1) V38 Ak AR ZA

MUZA AFEEAN Ge] wel FTA 2 ) @b Ale] mste] oiu g 2
ool g @Rzl BREALE AT ZARUY nEEL FAL T E0A TolE

516 = II. AlEHATLZADt



rshe AAE BRte] AR £ 2 FETE

Apat .

ol
B>
i)
ofl
e
2
Lo
>,
o
=
D
N
N
ofr
o,
o
B

AE 2) BUgAte] AT HA
=
=

v Y7k 73<101-001%

< B A FANHIE ZAIASE AT olA e By AT sl AE01-001%
Al ste] 18kg(Wt 30~50g A= H7A)S A AL&utH 7o A Falate] wH A7k
e S48 58 BHEAL, 1552 FALE SHRAE FESE A A AN A
A01-0018 5 o] &3 FALE TUAZE AFstste] HrEstAth

(M@ 3) MUBA BEEA

MUZA 0100150 ALAA AN o]FetHe FANNE ZHFORN A7
AR S

ol WE FE, B5HE 5 ARRS BARYL, FES FEAE7(SO
g olgdte] Ag N F3} AzE Fo) FYR e AFAYW, Y e
A7zl 600TE A FRW G2 T FFS YT MFAR) 2 oY 4B
WE 52 24 BAdG

A1 4) My A o]l 8 AFE FE E 7% AL
7301-0015E ©]-&3t SAHAEFS 7N ds}

Sk AIAIE 47HA

AlZE A ol &

13
)
B, D225 108+ 8 F 108+485Hg 07 Ag)s

st AFEFE # 7E

A
N
>
i)
r
oo
e
—d
kD
©
[>

(M@ 5) Myza g F A7)t e A
7HEARRE o] & Ae AR mE AL TE

Ast7] fstd AE8A AZA 25 4T, ddsF

2 ZAEIAY AFE 7 8288 7]20kg 4, 7FE 59emx A E 35cm*x = 0]29 c¢m), F

o] ’F2H20kg A, 7tE 43emx A 233 cmx¥%°]25 cm)oll FHob 24z 1749 AHEFE Atk

AL T T 430 2A FERE, FAE, AFSE, HIAE AR, AE 2 AR

=433

=
=

(NF 6) YA 14 A7 HA Theels Tl 3 BA

301-0015 PlYgEAte] 73 A7ER AR by dAstel 020g e (7d A
?) @40g Hel(HAEEE AF3) Qe0g Wl (FAL FHA)R sted 2427 Aol s ¥
Hog 71339, 7490100159 Aukpal AujAel vHlmele] AS 2 AGuE B

At



3. €1 & nE
<A1AFEZA : vURAR SAHAAF A L AR Yi>
AE 1) AFFH-SAE
7} 193 A Al

(1) ABAF AT Y54

2010 19N E PlUBAY AFHA 9P SHL Bolt AF AT ALHAL &
BE A AEY AT ASEAS 2 v E 194 e v 2tk AEE 7
A dAsh A8 A FulE duESeR A FAAEEY 8L

01-001& ZA¢ 349 =EF 100% =d&S Al = 34,
oAl 75cm, 8lcm@Z A|FH- AFo] GAsIHEA WAF e EAS HATHE 2).
% 1. AYFSAEAFT AFEA
E A
AE 2R ny ZA &7 e
g Ey8 4 HF

7+9105-016 =l Baking Potato = FA HY &3 ! 1.075
Z05-048 Ranger R.  GWP00-235 Zz  ZA HY 23 w1082
7101-001 (Hellena g sche F =4 98 3% =3 1078

xBatoche)
7F00-481 Indira ND2476-102 o YA 48 =3 w1083
X2 AEAEY AR ASEA (FF F 70¥)

A5 A 33 34

4L (%) ZF@Cm) ZdEL(%) Z=F(m) E8E& %) ZZ(cm)
7+905-016 90 64 92 62 100 75
7F105-048 100 68 90 69 95 74
7+01-001 100 71 100 69 100 79
7F00-481 100 60 100 75 90 81
o A (i H) 90 58 95 57 ) 77
I H(EE) 95 56 95 62 100 74

(2 ALAFe FFAH 2 AR
A e £ 3 3

oA HE nie} o] FU05-0163+= ZFHL /M =90} AAE
o] Fol mUzA} EAJof| gtx] grol MuloA ZEfE AN, FH05-0483 = = =
= Hol Fou IA] mYzzt 5421 Hat 50g0]3te] A

43%, 74 40%
F40] 43t AEstA

f
Rl
ru
He
22|
i
e
e
H
5]
(O8]
=2
>
=
fr
=3
10
m
)
=
4z

>
)
O
o
N
2%
Rl
o

518 % I, AlEHATZAD}



® 3. AEAES] AGE FF (F4%F, kg/10a)
AEW - s _ B3 _ 34 Ad =

FAT BAE AT FAFTAAE AF FAFT AL A5 AddR

74905-016 4668 73 148 3223 94 74 4101 90 94 X

74905-048 359 89 114 3556 98 82 3205 92 73 X

74101-001 3,347 46 106 4,174 43 9% 3,642 40 83 0

749100-481 3,219 41 102 4,555 67 105 3556 18 81 0

o A(hHEl) 3,580 90 4,249 98 - 4840 84 -

T "(EF) 3,152 80 100 4,346 98 100 4,369 89 100

* A& 50g o) AR A& T

FAE e FEolgx AuiA el wE Koy FHo] wg 2w 53] 7)Fdadd
g ZE2 4eA AtHHoward, H. W, 1974)zkar &4 npep o], 739100-4815

o] FE2 41%, BF 67%, B 18%= A Fd wE FEto| 7} S A JERGS
nUzEA SAE Bolal 718, A, FHE&EE Avste AdE SAAFTeRE Fd

l
01-0015 9 A AL ATHEE 4).

H 4 ATAT AGE Bl 3 A A

7 33 34

AlF 718 Gl By 718 @l B 718 @ Fu

(&) (%K) (¥4) (&) (%) (¥L) A CH  (h
7+€05-016 1 - 2 - - 3 - 8
7+9105-048 - 2 - 3 - 8 - - -
7€01-001 - - - - - 1 - - -
7F<100-481 - - 1 - - - - 1
o} A (g B]) - 5 1 - 3 - 3 6
& O(EF) 2 - 7 - - 9 - 1 2

Ed g 72401-0015= Al XA A1.063
T 2 AE o] EolAxo] THAF 9

A= Ch B3 34
v F E(%) v F E(%) H|F E(%)
7€105-016 1.064 16.8 1.067 175 1.054 147
7€05-048 1.062 16.4 1.055 149 1.058 15.6
7-€01-001 1.070 18.1 1.063 16.6 1.063 16.6
7100-481 1.078 19.8 1.070 181 1.084 211
o) A (e ) 1.069 17.9 1.067 175 1.068 177
= H(EF) 1.062 16.4 1.058 15.6 1.057 154




q_olz,_*m ﬂoﬂﬂwﬂ; m
il P20 N o o oW TE ~
ATﬂo ﬂrﬂu% - ,dvﬁrmwe — ..ko\m_)253oo
Mo FL o 3 WEI© 15 s it
Iy N Fo oy ™ S
R oW B ol 70
—_— 0 )
< w_w%w784 PR A4 ,%._1%
* i oo Mo | |
J-_|0T O1m o ole 2 »n ©
T %o o L SEERE
X W o 0] BRI PR S ]
—~ Ar 9nﬂ._nnAﬂll wlrﬁ‘ol‘.z_.ﬁwmo
.Zﬂﬁnm © 7050.1@-@.0
T = M
G o ®
ﬂLuurM RNV @ﬂwmﬂ Elw 1w o
o D m.-&ﬂ&%%%9 o = A WE|F o FF
AoE,ul — = - = —
Gl S oo o
NN o X 90 O !
S | R P $ Ty w
Bo oW <A =N N NI o Mo =F - oE) o o
o © Ny = B8 8 v »
5 N RO TSl = © O
Lol w x o
o WS = X
7ﬂqn_w1__ NN HEEMM
i
TSy [BFegfee PIol o
Eom i J|__O N ﬂAJ!
T X T o R
r=x 5 w2 % = NG ER
FTE G BlgZ o] Toy oM | M2
o e o | = W = 2 0 g -
Bk oo o S o |
Folg = o =N O o | N
% gl N mg_% =] T TMO oy T H 2 P_lo o o
W | %S & R~ LXmwm B - SY ESERSTRSTE Y
5 X ESEN 1\_,nlu/ X _z_.E
ol 2, o ~ g MW — @ B <
1) X N [N N
on_opi ok K o N oo
Mm% ma,w,_q,l,oqﬂ.,o %Lﬂe o% o o
o Ny U ~ Ny — ~
=K% Y E¥TET e Il op |ZzgEW
S M X uﬂud.x;ol S ¥ =
" ONN ,mcu_ﬂ_ &o\m/ b_.m\) T 0 %o ﬂnm Tl o m.m_(u\
T S + E| & I 2 | R oIgeXE
=B H o E | &~ = 7 oo oo i
B o 22 K %o W R B o RO F AR

st

,952kg,

74

27
g 2

T o] 10a°]
A

)

==

(<)

2

|

T
E e 4497kg, ¥

R

0015+
3L

Jo

73

Ry

201

T

S

57 W7l A%H ez g

=

-

kei
Foll u}

00-481
[}

Rl
o

2
7

FA AN 7

tach 28

3
ol 7

ol A S71E 5 H7 vldgi7)e]

8%

o

0]

Al 2,510kge.2 A%

(=]
o=

2l

PN
T
A2

7
.I

al
S
=

A

2ol 2011

2 Jeht Fel o

3l

8

8"7
yol7h k.

-
it

24 3307kg o2 Aol

2,788kg
01-001
520 % 1. Al



¥ 8 AAEY NgE S (FAZ, kg/10a)
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¥ 12, 201-001% 3703 A (&A%, kg/10a)

ac /\]'f;;] A Q8 FFA (kg/10a) -y

- A 3% B3 34 FAF A5

2010 7101-001 3,642 4,174 3,347 3,721 91
T " 3,630 4,125 4,466 4,074 100

2011 7€101-001 2,908 2,788 3,728 3,141 103
S 3,027 3,286 2,830 3,048 100

2012 7+€01-001 3,342 4,036 4,232 3,870 101
S 4,066 3,690 3,697 3,818 100

. 7+01-001 3,297 3,666 3,769 3,577 98
4 v 3,574 3,700 3,664 3,646 100

74901-001% 30 3/ A Ha HIFS 10732 Fold Hls) AEES
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3t
A AHE7bes Aoz AGHETHE 13 & 14).
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AS HlZ EE AE
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A2 33|
AZ td ol glo] g £ (PVY)
NYA! GAA! A s’
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& m 7 ok 3.7 5.1 44
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HUA Als F AEATLE Al AFES FASt wAxA 4482 & 159 2o
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% 15 Wl A 24 whE 4% (302)
Bl X Z A (cm
A% : tem)
1/2MS’+30S MS+30S 1/2MS+15S MS+15S
7&101-001 47 7.5 4.6 48
7 €00-481 2.8 2.9 3.7 6.7
y) Murashige and Skoog medium
z) Sucrose
3E 16, vl Ef Al 24 wE 53R
wi R =4
A% %8
1/2MS+30S MS+30S 1/2MS+15S MS+15S
++++ ++ +++
++ +++ e+

A3 3) PURA S4AT dRLAFTAE

HF A FQ01-00159 dFAS AlFgEF %
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}\ ==
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e 329 01001 92,077 91,477 16.7 128 39.0 3,591
°°  (717)  Fw 53,900 26,160 9.8 285 64.7 3,485
w427 01001 72183 62,996 10.9 198 50.2 3,626
% (8200 W 46520 22,236 7.0 315 83.5 3,884
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N2 9 7+ AR AL HY FdvE 79
3

[o R | = o

N 3g o1&
2 m 2 3 A j— 3’473;’1‘- B4 AZF A4~ A
(cm) CWF)  AF) (&) /) %)
EC 0.5 57 1.2 18.1 6.1 12.3 69.7
249 EC 1.0 84 11 145 7.5 10.8 745
01-001 EC 1.5 148 1.0 14.5 8.4 11.8 81.5
EC 2.0 152 1.0 12.7 4.6 5.6 439
EC 05 50 1.2 13.6 8.0 8.7 63.8
P EC 1.0 49 1.1 9.5 14.5 7.6 80.5
EC 1.5 131 1.0 14.0 9.0 10.2 73.1
EC 2.0 123 1.0 8.8 18.6 8.0 91.2

T e

Lkl e |
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a9 4, 7FE01-001% A A )

<A2AFFHA WY R7A SYAT Ay SR>
g Fo] HTE @R A 70U o)Fole FHo AFeAHH ANESSFE
o] For R4 me HHEor =7 WstEo] AujdHe] FasR oy HTde 7t
5 Ago] tstEwa 7ate] augn ¥z F71ekAl Hol thal Au)
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=

A an) Aok 298, RSO GUF AT AY B AEFS Y
2 SiRFA B85 ARE AnA FYstank

o rir

5]
=
=

Q‘E
£ i
o4 e

AP 1) /AT ANYEA 297 £F L FL BNE Y
gAY e ARFE Aol Y A7 ot hEACIM Fet E4A Al

F e e AALEE B AaAuge] 2dolth. e A4 Hlg 7)o Ao 222TY
W 7} S4EA 289T o)A E s, 15.6~239C W7 71 £2 3oz B
(2 5, 1990)= 3 Atk o] 2hA deuAT 29E AAFS F7HA7]7] HEiA
= ANEEE 2dse Ao &% oIt (Phene 5, 1976). B3 A4d & SUiM7E B
ol gl FA FFY AL AF AA AAAYE 50x15ecm=E Au]sHH AT AA Q] H]
£o] ZolHom (A F, 1998), 7HE& A FEF AFAA A ARE 60x15cm= 3HA
aMulEo] Hold AT A EFATE vt Bad b AtH F, 1991, H 5 199%).
#® 1 AAZ BE FFA (Z91: kg/10a)
A2 A ] A% 3% 1204 ¥
(cm) 15g "|gk  15~94g 95g ol FTAF FEFEAF A F
S 14 1,433 5,098 6,545 100.0 8.65
75x10  00-481 277 2,719 3,259 6,255 95.6 12.43
01-001 257 2,906 3,379 6,542 100.0 11.23
S 75 1,154 2,369 3,598 100.0 8.85
75x15  00-481 173 2,364 1,900 4,437 123.3 12.83
01-001 65 1,635 2,110 3,810 105.9 10.04
& m 127 558 2,724 3,409 100.0 8.25
75x20  00-481 200 1,835 1,868 3,903 1155 12.43
01-001 46 1,528 1,940 3,514 103.1 10.84
F v 55 488 2,738 3,281 100.0 8.45
75x25  00-481 194 1,430 1,999 3,623 110.4 12.63
01-001 29 1,454 1,425 2,908 88.6 10.64

a7 AL 98 ANLE AN FHAYT FLFE 10a

2 © AHE YR o AT ot o

AHE 1). T} A4FEA GuAR SARAE o} A4 B4
AR A FAEGo] FEL A E

526 < 1. AEHAT A



800

600 —
/M
400 =
o

o0 ——01-001

(F/g)

10 15 20 25

A2l (om)

A& 2) BAEAH FFo] &7 F¥F 2 F24 vR= 9T
A FEFE AARse 8 F OE shve daAuFeltk 53] -vet A Ay
Al ASZ710 A9 R, 372 445 7|0 AsH7] Wil 74 ¥4 # Bigrt
=2 FHAFT S AT Hlete] K70 Aol MFstal FiFo] oA ok o]}
2o ARl Ay 2= T B2 AuAd Fale o3t HAPAHS 2H3= WA
AEFT2E] Jgo] & Aoz AHYHI A= Krauss & Marschner (1982)= A3 H0]
ABAT S A7 GATFS S7HAA AR P o] JAHAT L Baste], 7733 o]
A ez dH% dFo] A5S dASAT
¥ 2. A A Fe wE Fws (&91: kg/10a)
A2 AT 13 109 ¥
15g "9t 15~94g 95g o] FTAF FIHFAF A E
F 56 971 1,629 2,656 100 11.04
0 00-481 17 1,867 855 2,739 102 13.42
01-001 14 1,428 1,159 2,601 97.9 11.63
F v 90 1,610 1,544 3,244 100 11.04
7.5 00-481 23 1,815 1,183 3,021 93.1 13.62
01-001 18 1,875 1,151 3,044 93.8 11.83
7 77 1,172 2,308 3,557 100 9.24
15 00-481 37 2,295 1,006 3,338 93.8 14.82
01-001 16 1,082 2,096 3,194 89.8 11.63
T v 66 1,209 2,567 3,842 100 10.24
30 00-481 33 1,851 1,274 3,158 82.5 15.22
01-001 5 1,770 1,313 3,088 80.4 12.83




23 FFol #HeEe Bl
(1990) &< 73] Hlhel]l SUx7} ofzhe] 7]o] Fov 4
A 2

=
Aol Wi AAIL A

600
500 | L
400 [ Fe&— - I

300 f
200 b ——01-001

100 b —8— 00-481

0 . . . 20|

o
~
o

@
]

™
©w

S

E2AlHZ(kg/10a)

Xl
=

b

AlB| 2ol whe FE S sl

! F 534 2T Fule) e DA
Mo 7 @A FFEE FASE AFoldon) MuURA AT ArAHF] oe
Fow 0 FY PAUSE AN A4 3F F 0UFRE FFY FAE Ve 24

H= 100¢ o] %o F&o] 7ttt 3 F&ol A= ZFAIHA] FEstdnh 35
T Ao B A FAS 2AE 2, STl ZoAWMA 1 FE FHY SR
HlZ 2 AEg=Fo] Frhete] Fmle vlste] 3 AlFES Av|tte] 4Eatanh HFHo= 4
201-0015=

A3 3) FYAEA AuiE FEE AT AAAZ R AF B3HA

FH AF ANYE 243 AN FE 2P BF ARG W) 27 {3l
b Qo 709 olF A% % FFe E 34 Pol 2T el e WFAFTR
e EEAMTA ol A, EEAMA DA A Thi Fae] Brov)
ot ANDES] g Aoz 19 39 FAS BW HFAM ] F1A=] 0emel A 714
Fre £FL JERAL. Bed EES o

S 9 FARFA Y ARPYORE EFA
4

Foll 75x20cmE A LEZ st FEI AF 7S FRY F =S stojof s
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3 3. mUzAre] A AR B A H e mE Fr (kg/10a)
Ax A A% F7tA 2 (cm)
(kg/10a) 10 15 20’ 25
01-001 1,209 1,316 1,127 1,107
’ Sl 1,190 1,136 1,217 1,071
01-001 2,445 2,406 2,784 2,501
75 Sl 2,995 2,546 2,713 2,267
01-001 3,571 3,709 3,819a 3,233
1 Sl 3,233 2,825 3,160b 2,785
01-001 3,537 3,599 3,395a 3,135
. Sakall 3,276 2,934 2,868b 2,734
J  DMRT 0.05
#* AR : 75em, P-K : 18-12(kg/10a)
bAoA A A 2] 75%25em, NAIH & 15kg/10a
ka/10a
5000 1 B 1600]4}-2200] 0
o | srieonts EENEEEE
2,000 - :ig;)é%—mm% i
1,000 -

10 15 20 25 10 15 20 25 10 15 20 25 10 15 20 25
0 7.5 15 30
a9 3. vyt Aa AR 2 Alvj e wE F4E %
® 4 280A A AAES A% vfEAS 2HE 4 A
NEAZ
Rk - . - &%
Hi(g) FHial(g) B (g)
A 7.6 15.7 9.6 EASS
B 7.9 20.1 12.1 “
C 6.7 18.3 11.6 “
B 7.4 18.0 11.1
6. ESIXIESHTA & 529



¥ 5 28704 744 2AHS Q% uEE2 FALY A 74 AL
EqHpe _ 7H_% XF _ |73

2 (g) 3il(g) BHE(g) A (1) = %(g)

A 17.6 53.7 25.6 13 332

B 14.7 55.3 31.8 9 286

C 12.6 61.3 30.6 9 275

D 18.4 56.5 40.8 8 326

g 15.8 56.7 32.2 9.7

o

FE FEEANAM fEEHE &% A 4 FLo Bag Al wet & 49 55 &3
A e LAY &8 A A A

< 15~60g, Aoy HHS®AE 60~100ge] 7=

watA o] AVE VFCE X 69 F4& A3 43
2l FA A B A <hs A

% 6. 2FEFT 40 tisk AGAL
. =3 3L 2L L M S 2S
™ o
L 160 o] | 100 ©]%F | 60 o] 20 o|4
A8 EI=x o] Ak ol g}
el ° W 220 13 220 |9k | 160 WY+ | 100 WYt | 60 W]y 20 ]
oy | T B OIS gy g | 220 ©1 | 160 ol | 100 o | d0 el g
© ARG F& 280 ©]gk | 220 ®]%F | 160 w|¥F | 100 ]
2 72 o o] Ak o] A} o|AF o] A}
ﬂi 1 5t E]fr 500 o] | 400 ©Fd | 300 el | 200 o | 40 ol |
A E& 500 w1k | 400 =%k | 300 w|¥F | 200 )%

A8 9 MURA A £8H7) 79
&3 gAY Fot gou auAgel BHRNA R AN AugA AW 237

A g0l W] WiEel IME FEEA Hol 2FA AE APl AlZto]l ol £ wet
- <

N 28704 HES Fol/] 9% A FHA9 58 2 AEA AL 97 587)
& 1s4e ARddt 3F F o0, 100, 110, 12000] AE78 BE 48715 B&ao]
FEalde W 109714 F3o] 2718191, 48718 A $8712 o= A7 7]
A S AFsaan
7. FURAe] £3 22956 BE 454 2 SR
5% 2 A%
+3d  Haz A1z WEAF 25T FINF  FAF QRS
@) @) @) Gg1oa) () (haoa) (%)
90 0.7 125.9 28.5 3,377 19.5 129,030 14.0
100 14 133.4 36.2 4,379 18.3 120,120 14.1
110 0.6 199.0 42.8 4,989 17.7 116,490 14.2
120 1.0 212.0 43.5 4,586 16.3 107,580 14.2

530 % M. Atz



% 8 vUAe 8 Ladsd e veds

S 20gu] iy 20 - 60g 60 - 100g 100 - 160g 160 - 220g
d ol g (7H) ©® (7H) @ (711) ® (711) ©®

90¥ 57,090 9.1 513 63,360 362 2,294 8250 703 535 330 108 36 0 -
100¥ 37,620 10.1 384 61,380 37.2 2,327 18,150 73.5 1,337 2970 111.8 332 0 -
110¥ 34980 9.5 331 50,160 39.2 1,982 25080 77.4 1,953 5,610 113.8 628 660 175.8 184
1209 33,330 9.9 327 47,190 39.4 1,855 5610 78.1 1,656 5610 120 678 330 182 108

8 vggA JAS S8 A5 A

Ko/10a HA10a
6000 ¢ ¥ 1500] A-2200] 3 160,000 " 150042200 3t
5000 - ¥ 100 0| 416009 140,000 7 ¥ 1000]&-1500] 2t

¥ 50041000/t 120000 1 ¥ 500] 41000t
4000 . = 100,000 .
3000 1 200|&+-600| 2t 0,000 200]4-600(2¢
" 2020|2t 60,000 - " 70g0| 0t
2000 1 40,000 -
1000 - 20,000
0

0+ T T |

o al al al
EbEY 100% 110% 1204 0% 1002 1102 120%

a9 5 8 Aa95e] e £F L A5uE

(AM1E 5 PiUREA SA4AF Holrzk 78

A w8 F AT FAxAS AFolE AV WolHA G FHE FHsA o
o, fFHe] eutE Fole 4 dAE=E A AP 2dstA @tiClaver, 1973 ;
Coleman & Coleman, 1986). & A& AH FAF} LT #A ] Jed dubFow
setEd S ol&ste] 2T F on(H T, 199%), SFFHokl o WHE Sl

SgHoks APAE Theste] Wolg FASH AW Wol A oY X WA

O

= s otk &3 FHotE std HF 5o A S FEE Wol, Asty], JAuY, J7
Ax7] Fo] weklrh HIF &3 Hofol| ofs) o] o] Wolrl FUSH oA A
ote] ZAY I E AT A SFHoles AAPE, A2, FFY W, ARIFE Sl
wet g2Ank 2 g3 AAFH AT, 1997).
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E 9. viIgAe A % Hotdo] W P wsl

= =
- Hopaar A 7:‘ — s FA _
(Q) & T4 T3 Hi(g) B T4 T
(10a) (100g®gt)  (7N) (100gH] gt)  (kg/10a)
10 117,360 114,480  17.8 132 34.7 3,708 4,072
( gfﬂﬁufﬁ) 20 111,600 108,000  16.9 154 36.4 3,618 4,061
30 118,080 115560  17.9 127 33.7 3,636 3,974
10 106,080 102,720 161 123 33.0 3,144 3,504
2 A ui 20 108,240 105600  16.4 108 31.0 3,096 3,360
30 106,080 103,200  16.1 118 324 3,096 3,432
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E® 10. A gF A 7]l BE s 54
A F ) F 3 4
A HF7 & wE4 F% Ax @z Fad 3549
(10a) (10a)  (7H) (&) (g/71) (kg/10a)  (kg/10a)
=517 3 3 94,680 91,440 14.3 134 34 2,851 3,236bc
3f] ©F X
]O_E b 4 % 99,000 95,760 15.0 142 33 2,912 3,272b
(4%, 30m)
4 % 102,240 97,920 155 138 34 2,988 3,506a
- 4 % 61,930 53,790 94 176 55 2,300 3,437¢
ZA}7) X
ﬁi;— i 4 3 72270 61,380 11.0 203 55 2,497 4,014a
(34, 390m)
54 78320 68,420 11.9 184 50 2,515 3,892ab
. 4 3} 59,107 48,549 9.0 183 57 1,983 3,394bc
AL EA A+
(%1 3 610m) 54 62480 50,893 9.5 187 55 1,877 3,447b
5 % 77,000 64,533 11.7 198 53 2,267 4,077a
DMRT 0.05
% TTAA 100g i iy
Kg/10a Kg/10a
5000 3500
4000 -  — 'y 3000 1 o . . B
- ‘___..! I & 2500 — & —
3000 7 2= 2000 7 s g2 — 5
2000 - sy izgg ] - %;
1000 = 500 =&
0 0
3g  ag ag ag sg€  s5¢ 3g 48 48 48 58  s5¥

ol
My

st= dE B Sk de S st o= B ot o=

a9 6 HEAVG] hE B4 2 100g7] % FANE W)

FTEY F THEAA BEERE E80] 7k 2% A AESE 1E %%—ﬂr 5730l o
AN AW E AR AU A HFAY

A AL E(75x20em) 9} ABIGFE(N 15kg/10a) S vHEFO.2 745-(200m ©]3)), 3
Z400m °’hHolA 109 Aoz 33 3Fdto] HEA

9ol M e} Zo] 3F F 5097 27K B E
7b Eol Yo 704 °l¥°ﬂ~ Aol 7k A e

103 28 69 FFANE FFF 2 100g v vlURdA FA4 FHFEL Fa A
Me 49 TF FEA 234kg/10a S, TANAE 49 3k HF A 122kg/10a S5, 1T
A= 59 T HFFA 630kg/10a TFEH FFEY F s7F B 10aT & Sl o3
Atd 7 ddee] B "7}% BIRA (T )= Bdkgx1, 000%=234 0009, FARA(EA)
€ 122kgx1,000€1=122,0009. 312A|(*3 )= 630kgx1,000€1=630,000 = = EM Avk2 o
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(potatoes), W& 7 AH(Frozen potato), 7277 (potato flour)7t F4 o)t =W
mE FEog HA gkl 1% Weloln AAFd e AW tede
il oh &t

Fede BT Ax, 7AAE, 2A-AZAYWE)E FEdY. 7Y AA el A HE&E2 A
ATl WA 304% 01, ARFA=F(TRQ, TAHE Aol thsjr= 30%°ltt. 7}

F W5 A%E 30%, 2A-AZA Y= 18%, FAEL 304%] FA7}F LA AAFEd
A4Yge) B S7E et o 7hgg A A AAFEAZFI70% oS
g8 YF Ao
aA =

A wdE s A ok 7hEE Ak 90% ol e A A
wAe Fhol 7R olfroll= SN TheS Ak st

¥ 1A= 7A 59 FA (I : &)

ax 893 i 92
(@48 A9 TRQ +9%) d57A APAAYE DAL AZRA_ 2

2004 25,885 1,942 42,251 929 45,122 70,977
2005 18,378 1,425 45410 655 47,490 65,868
2006 17,845 1,388 45491 736 47,615 65,460
2007 18,914 1,499 45,858 787 48,144 67,058
2008 16,826 1,936 51,278 415 53,629 70,455
2009 11,662 1,770 55,357 649 57,776 69,439
2010 16,359 1,738 61,536 601 63,875 80,233

Ag : dRRAY, FREERAATY

SN G F
9 AT T

2-~49

v 9 3o v e 7hEgo], A= TRQ Al
£, -1 FTAZ <3 2012938 AAAA(HEZA 12
ol 7tEE A FYol 35 Aoz ogHET A I

W ool: A 145%F v wEA st doem € 1109
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(N3A 3) BB HEEH

ARZA FU0100152] ALAF ZAsNA olaetHe FAwEE SO A
4717kl e A JUH A4S FHSLA APS AS

=
AR E EAETAE R 63 o] FEFHFHES FrUY AHEG Yo dadtE, U,
Al Tha Zpol7b AU Mz IR e AMESGY 540 webA
A K Burton, 1966).

D klae: oy T g3l Zg Z A4 Z3E
7€101-001 79.5 14.3 2.9 0.2 1.4
oA 80.0 13.6 2.8 0.2 1.3
T v 81.4 13.2 22 0.2 1.1

[3E 7]oA AR7IZYe] Badas BT, dEs 3 AEFH] FLHAY o A=
Kwon & Byun(1995)¢] H. 119} -2 7 o]tk

3 7. FEAIT AR 7I3tel e F2 Hs)

AR 717 (E) AT LS AE (%) AE (%)
ZF<01-001 1.076 19.4 13.0

S35 o A 1.078 19.8 13.4
F 7 1.067 17.5 11.2

7101-001 1.073 18.7 12.4

1 o A 1.075 19.2 12.8

T 1.062 16.4 10.2

ZF<401-001 1.071 18.3 12.0

3 o A 1.073 18.7 12.4
v 1.060 16.0 9.8

# 4CAR, AHAE
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# 8. A7t wE vUEAEE oA sHmg/l)

A 7717H(Y) A% ZF ZF g YEF
7€01-001 0.36 44.70 2.64 0.74
T2 % o A 0.20 4535 2.80 0.59
T 0.40 51.18 2.82 0.61
7€101-001 0.36 428 2.78 0.59
1 o) A 0.20 46.78 2.55 0.65
v 0.50 49.71 2.76 0.78
7101-001 0.37 41.7 2.19 0.53
3 A 0.19 48.85 1.75 0.90
=] 0.90 34.10 2.15 0.56

 4CTAH, AN MM

A AE BT GolHth A% 7 3MYE & FAZ e 7FA01-0015 81% A 95% 4H] 90%
3901-00157F 7Hd A ATk AA7Izre] At mE HIERC FA FAe A2A%
T A 5 3ol o 38%, A7 77HL

+ Ea7} i Kwond} Byun, 1995).

2
o

6%, A& oML ek 74%7} ATt

9. A7IZel WE AEH|
AN eas ia B EHEC opdEx opdlz el
() % (mg/100g) (%) (%)

7+€01-001 75.63 11.28 48.12 51.88
= o) A 77.74 14.97 4591 54.09
T 78.83 14.09 43.37 56.63

"""""""""""""""" GWPO1-001 7455 1091 4290 5710
1 o) A 76.85 10.59 53.38 46.62
v 84.56 9.76 51.12 48.88
"""""""""""""""""" GWP01-001 73.51 2.15 51.55 48.45
3 oA 76.20 0.76 55.14 44.86
v 76.51 1.36 4158 58.42
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U vy ol &7 AE V12 7}

Fh01-00125 ol&ste] ZhEdAl, dwkel, #WdAE diFoR H=Esdt A
01-0015E 4% HFwfo] FUse] FAL BRAEOE xelA] Frinct 2o Hrte
Weri, F HFE FulRthe F43 A7elA NEEs EUTHE 11 & 18 3).

E 1L 7S RA, FAL 3 A Vs 24}

a5z a4 @ Ay ¢ A % ag % -

Z3€01-001  ++++ A+ 4+ A A3 gF -4

el ++ ++ +++ ++ + + + + -

‘A B4+ F) (RS )

a9 3, 29€01-00159 AFE theks)

NE 5. Ay £ F A7t we 7t AY 73
7howy A A7 AR 3 AR vja
PlUAL 401-00155 AFA A7 uRsA 3 A= e Stk A%
&71= SEE AR5 20kg ALV} EFol Z2 FoldAtel ot
AIMAH Ag7Ize] Basto® Fehag A
deglon A8 49 Aol gtk

3120 AGE7E e Ax g Ar wig)
Ager AN W (&) =
(¥) L a b (kg/em’)
= 70.1 -1.57 20.62 174.6
=74 8/20 68.6 -0.72 18.96 173.8
Zetrg g’ 9/20 69.2 -0.48 17.05 156.6
10/20 67.9 -0.78 18.00 169.8
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o Ay J
Ames AR W7 (54) A=

(2) L a b (kg/em?)
A 70.1 -1.57 20.62 174.6
oAy 8/20 68.0 -0.82 18.02 169.3
9/20 69.5 -0.77 19.14 165.3
10/20 67.9 -0.79 18.01 174.3

L +White, -Black a : +Red, -Green b : +Yellow, -Blue

? Ze}~g87)Q0kg F4) : 7FE 59 em x AlZ 35cm x %0]29 cm
7 Zo0]23A20kg TA) : 7FE 43em x AE33 cm x 0|25 cm

* QLT 4T, FE 95%

G AeAd wuRake) g ds)
%z %

Eejay 8 FolAA 447 Anel weh g SR Fegol WolAWA w54
] 2|

S f 2900 2HE FoldAd BRyE AV ZetagEr|Rt % ZEEo] O
QAL 29 59 o] ¥y & 7 mgoly Ho] wstal AFsEe] o XA A
Z713to] Aol wet Faj&o] i EShH(SE 13)
¥ 13. A& 718 JH
A8 7] AZA7]  FHLEE 5o & A F3 Hh A ZE
(2) (%) (%) (%) (&)
E - - -
274 8/20 1.1 0 98.9 10
Eohgd At 9/20 5.6 14 93.0 12
10/20 6.1 3.7 90.2 16
= - - -
<ol 8/20 0.6 0 98.5 10
9/20 22 2.5 95.3 10
10/20 4.4 2.7 92.9 14

A4 % (18kg), 3 (60rpm/ )

Fohay 44 A% B4R

a9 4, 7901-0015 A& 714 x}o)



AME 6 PIUAA AFZ7E HA 7t3elg 7eAT 2 BAL &4
A mURR A T 2 AEE

73401-0013 2] EAL 20g~60g 2717} AA 2 70%H =S A sk o] ZF A7) AHj
& 7S 2Ast A Al 7R TheES JHEek ik

[¢]
D 732 AFAA (20g 27)

=4
B B 0g 2712 ol 3083 x:j At EHel Yt HAL AAT F 1F
20%5h 48 25%9) FEo] FUAES AclA 1087 Fe54 F oA @ W 13 25%s A
g 20%, 4% 75%FEE 23 Y] w} AeAFnAN 5T, 90U 447 F 144

75
FolR 2 AlAFS AZSATHTE 59 6).

2 14 Hel
SRy ) | mmmp | 20f 302 UX| | m—) (?_FQZO‘!G,E*E*%ZS%} -l

24 2
ez
(54:?935 Gap | - 2 5% 20% A T5%) | oy | 1007+ 22 44
a9 5. 749€01-001%(20g 27]) 7HEEA
@ dAEZE HEAY @40g A7)
aY 7S AMERA 40g A7E ol &5t HEZEIES o8 A A A 2 F

o
2239 & AFEAS dho] 120T, 408 B¢ I E2ZE At

SZAHAEg 7)) | uf o ) | (50°C, ME A2 =3 ‘l

YEZE
2E HAE | 4 121°C, 408 am | USEH

a9 7. 7901-0015 (40g 27)) 7HeaA

@ F4 AF(FAL) T84 7HEAHA (60g A7)
0015 60g71E &3t FALE T34 AR 7FedAA 7heste o=
A2FFE 2

W F ARLYS AR 5%
ol 7 X3 WHolt(d 8).
SEAH(©0g 7)) | — g tﬁﬂgimu N L SR P S ]
78 —=
facgey | | erwa eow) 20 = 2

a9 8. 73€01-001%(60g Z71) 7+

542 £ 1. ANEEHAT AT



= E WM Mm_%aﬂ
T O
‘E/A xﬁh .mo”_”%ﬁ meWr.z,_
go_lE_ _&o WﬁMH7Mﬂ
= mﬂ/_u.\ﬁo | o)) _AT 0 TN
Be T op W A N | %o g 3 M
Jo _ = ﬂox ) T
# LHERT o HEEEEE: EAT o=
L e TER w|F BREE
N ludlﬂho Jjo m K
A N To Mo e
Jo o o ~ = o N
WM de e %QH%H = ool g
w}om.x 1__/|] ® ® ﬂ‘_l__/lmﬂx
E SIS 70 o =gk
M% Jo NF 55 o= ﬂd%%+ o T en
ol PRy ® Can
I IC oon o
N Q o H = =
= F P " 8"
_ﬁv,me o A ﬂo+ <
ol oF ) g N g b
N &EJI,F z_o ,._m—. =
P Ly wEE
m_/uXoﬂA ﬂ@oﬂOMO
e NS ~ | m T R %
I - SRR .
2 Ho 5 B -+ oW oR D
S ~ oo 5 —~ — oo =.
g Dde® R o T RE
n S B e S — Jlo E T P
WX RS ¥ T N
EERE T T N TEUE
o — N
|~ T 5 Mo F oo D wE
D N Sy o e & WLmE =
\O )| — ) ~
R Bl x|+ i = comgoa
M O_ﬂﬂ.ﬂ»oﬂo g mm_nuﬂ_‘%m
R 1E ~o iyl H ﬂonﬂlllnﬂ
Wo mﬂ X o + X o —
= Wo@%ﬁl 2 H Hin . ll__o*m_wdl]Oﬁ
% PR IO R B A
7 ol BN W | - )
) T W« Mol BV =Eg
TN = o ~ = % o o Jﬂ._ oo o) N o
R N T U

R

A /kg) B T}

TA & 543

HE 2 2K793

=
01-001% 70%, YRHZFA}F 71% = Hls=3}A| 9 60go]

Q)

R

d/kg) =

o

e R} §-2 8k

=

3|

gl
17

R

o
=]

= =
% 258 7

=

o A3
4] MU #EA aEethd o

o} q_

& WA BEsAA 2AHEs PlU A BrK1248



15 mUZA AAA B4

e iRl 74001% B/A
(A) (B) (%)
27 Y (X 9/10a) 2,891 3,383 117
5% (kg/10a) 3,646 2,711’ 74
1=24r ) 793 1,248” 158
74 gu(: € /10a) 868 1,026" 118
25 (1 €9/10a) 2,023 2,357 117
25E(%) 71 70 99
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AFF, P, 5. 1998 FA FFTY ALAN AFTHLEE AA 1ZAFIANEF
A PATR A 194~199.

A%E, AL, K98, 8383, AAH. 1991. A ENFZHEZD A &o] 7o 48, 3
BArEg 2 e vAe 9 FA=EH (LA H) 33(3) : 108~112.

AsE, AXE, AR, dB¥E. 19%. F7IW ALE 72 A9A e FHESE A% )
e Agay gharddsts|A]. 29: 19~23.

AANE, Sd7], a5, HEE. 1998 A 2 &5 72 F2 Hu AE AHLE T
A7EY FAAEATEIA. : 236~246.
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AEE, 285, A3 Y, +43, 178 b, B E, ol F3Y, Ay, 1991 A=
Aol e 7tE8 AR %é‘ 1 T AT sA=EF (L) 33(2) : 65~90.

A. p. 1099-1022.

=% % EXEH ADATAFE HALA p5~13

I, A4, AFNE, AFE, £48. 1998 3 F o} 7|zte] WA B S|t A
2 A= FF FA=TH(EAH) 40(1) : 115~1119.
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